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Project Watershed

• Project Watershed is an advanced research module for San
  Francisco Unified School District High School Students.

• Partners:  San Francisco Unified School District, and San
  Francisco Public Utilities Commission.

•  Designed for 15 Students over 9 months (August – May).

• > 220 hours of instruction and field work.

1Pacific Islander

8Senior2Hispanic/Latino

6Junior10Asian American

1Sophomore2African American

NumberHigh School
Class

NumberEthnic
Background

Table 1:  Student Demographics – Year 2006-2007
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(1) Improve high school students’ abilities to develop, design, implement,
and disseminate a year-long research investigation;

 (2) Increase knowledge of the connection between urban water runoff
and adjacent ecosystems such as the Gulf of Farallones National
Marine Sanctuary and San Francisco Bay; and

 (3) Link the history of environmental injustice in our students’ home
neighborhoods with environmental contaminants, and the adjacent
ecology.

Objectives:
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1 Background Information and Research Design – Two Summer Weeks

Summer Classroom/Field Intensive (Class):
 Estuaries*
Tides*
Nonpoint Source Pollution*
General Chemistry (Stoichiometry, Solutions, Balance Equations, etc)
Chemistry of Wetlands (oxidation reduction chemistry)
Watersheds
Contaminant Review (pesticides, oil/gas, oil/grease, household
    chemicals, heavy metals, bacteria)
Bioaccumulation/Biomagnification
Data Collection/Analysis (EXCEL Skills)
Topographic Maps/Compass/Orienteering
Algebra Review
Developing a Method
History and Importance of Environmental Justice Movement
Google Earth examination of the absence of wetlands around the Bay.

* NOAA Lesson Plan
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1 Background Information and Research Design

Summer Classroom/Field Intensive (Field):
 Bair Island, wetland in Redwood City, California

Oxidation-reduction chemistry/contaminant sequestration through
senses – visual/smell).

 San Francisco Bay Research Cruise
salinity and water temperatures in the Bay; links between pesticides
used on land and the plankton cycle.

 Bay Model
Conducted dye testing of 4 specific watershed run-off points studied
in the classroom.

 “Toxic Tour” of Bayview Hunters Point District of San
Francisco

Led by Literacy for Environmental Justice (LEJ).
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1 Background Information and Research Design

Design Stormwater Collector for Storm Drains

Sample Collection Device Created by
Students
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• Using a Barnant E/S Portable Pump, remove 1L stormwater from sample device.
• Students problems solved and worked with limitations

• No access to sampler, build up of sediment, trash, sample mixing

• Store samples at 3.5° C in 1 liter Nalgene bottles, label and catalog until
processing

• Oil and Grease:  EPA Method 1664
• Toluene:  EPA Method 8260B
• Gasoline Range Organics (TPH GRO’s):  EPA Method 8260B
• Nitrate:  NitriVer 3 Method using a Hach Colorimeter DR/850
• Heavy Metals:  Samples where filtered to 0.2 µm, acidified with
  concentrated HCl and analyzed on an Inductively Coupled Plasma -
  Optical Emission Spectrometer.

Develop Sampling Method

Develop Chemical Methods

1 Background Information and Research Design
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1 Background Information and Research Design
Install Stormwater Catchment Devices 1-2 Blocks from 
each participants home.  Assistance from SF-Public Utilities Commission.

Crane Lifting Drain Cover Installed Sampler
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Sample Sites

1 Background Information and Research Design

• 11 Installations over 2 days.

• Two filled with concrete or
   sediment in first week.

• Two Students live in a high
   volume traffic area (no installation).
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2 Sample Collection and Data Analysis
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1. Pump Sample
2. Fill Sampler with Clean Water
3. Extract Clean Water
4. Pump Clean Water through Tubing
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2 Sample Collection and Data Analysis

• Oil and Grease:  EPA Method 1664
• Toluene:  EPA Method 8260B
• Gasoline Range Organics (TPH GRO’s):  EPA Method 8260B
• Nitrate:  NitriVer 3 Method using a Hach Colorimeter DR/850
• Heavy Metals:  Samples where filtered to 0.2 µm, acidified with
  concentrated HCl and analyzed on an Inductively Coupled Plasma -
  Optical Emission Spectrometer.  (As, Zn, Hg, Cr, Cd)

Samples Examined for:

Dissolved Oxygen
Total Suspended Solids

Bacteria 
pH

All Data Graphed and Analyzed
• Few hits on TPH and Toluene
• No hits on Oil and Grease
• Nitrate ranged from 2.9 mg/L to 31 mg/L
• Heavy Metals – modeled per rain event

* See the students’ poster during the B-WET poster session for results summary. 



Project Watershed

 

1

Background Info
Research Design

2

 Sample Collection
Data Analysis

3

Results 
Dissemination

AGU+9th Graders

Aug - Sept Oct - May May + Dec

SF-ROCKS
Reaching Out to Communities and Kids with Science in San Francisco

Creating a New Generation of Earth and Environmental Scientists
The Preservation and Reclamation of our Environmental Systems is Best Left in the Hands of a Well-Informed and Diverse Group of

Young Leaders and Scientists

Program Components



Project Watershed

SF-ROCKS
Reaching Out to Communities and Kids with Science in San Francisco

2 Results Dissemination

To the 9th Grade Classroom:

Project Watershed students lead outdoor workshops for 9th Grade
Integrated Science and Earth Science students from Burton,
O’Connell and Mission high schools in Glen Canyon Park.

Topics Covered:  Watersheds, Nonpoint Source Pollution and taught
students to test for nitrates in Islais Creek.
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2 Results Dissemination

Presented by
students at
American
Geophysical
Union Fall
Meeting, San
Francisco, CA
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“Can I Do More?”

A Few Students Requested to Do More:

 A Water Quality Study:  Heron’s Head Park,
   San Francisco, California
 An Environmental Health Assessment:
   Fecal Coliform Contamination in San Francisco Waterbodies
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 A Water Quality Study:  Heron’s Head Park, San Francisco, California
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Heron’s Head Park

• Five students from Literacy for
  Environmental Justice
• Two Project Watershed Students
• Sampled 10 sites in park.
• Examined:

Nitrate/Nitrite, SM 4500-NO3 E/NO2 B
Ammonia,  SM 4500-NH3
Coliform, SM9223B
Phosphate, SM4500-P E

Site Location Map



* See the students’ poster during the B-WET poster session. 
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An Environmental Health Assessment:
Fecal Coliform Contamination in San Francisco Waterbodies
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• Four Students
• Sampled 12 water locations in/around SF.
• Method:  Coliscan
• Rated sites based on EPA guidance and
human activities observed:

• Green = 0 Colonies/ 100 mL
• Yellow = 0 – 200 Colonies/100 mL
• Red = > 200 Colonies/100 mL

Map of Sample Sites



* See the students’ poster during the B-WET poster session. 
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Evaluation Plan (Year 1) – Pre/Post Test Questions

• What is a watershed?

• What is an estuary?

• What is the function of wetlands?  How do they help the environment?

• Why are there few wetlands along San Francisco Bay?

• What is nonpoint source pollution?  Where does most nonpoint source
pollution come from?

• What is biomagnification?  What contaminant is of particular concern
here in the San Francisco area that biomagnifies?  How was/is this
contaminant introduced into the environment?
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Evaluation Plan (Year 1) – Pre/Post Test Questions – Con’t

• Describe what happens to the water you wash down your kitchen
sink or toilet.  What is treated and what is not?

• What are some common contaminants locally (name at least
five)?  For two of these five, describe how they negatively effect
the environment.

• What are three things you do in your house that negatively effect
local water quality?  What can you do to change these things?
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Responses Evaluated on Rubric Scale

4
Response
demonstrates
thorough
knowledge of
facts, terms,
concepts, and
relationships

3
Response
demonstrates
considerable
knowledge of
facts, terms,
concepts, and
relationships

2
Response
demonstrates
some knowledge
of facts, terms,
concepts, and
relationships

1
Response
demonstrates
limited
knowledge of
facts, terms,
concepts, and
relationships

0
Blank response
or response
contains no
information
related to
question.
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75%3.80.8What are three things you do in your house that
negatively effect local water quality?  What can you
do to change these things?

98%40.1What are some common contaminants locally (name
at least five).  For two of these five, describe how
they negatively affect the environment.

93%3.90.1Describe what happens to the water you wash down
your kitchen sink or toilet?  What is treated and what
is not?

95%3.90What is biomagnification?  What contaminant is of
particular concern here in San Francisco area that
biomagnifies?  How was/is this contaminant
introduced into the environment?

97%3.90.2What is non-point source pollution?  Where does
most non-point source pollution come from?

95%40.7Why are there few wetlands in San Francisco Bay?

93%3.80.7What is the function of Wetlands?  How do they
help the environment?

83%40.7What is an estuary?

88%3.60.1What is a watershed?

Percent
Increase

Post-Test AveragePre-Test AverageQuestion

Results
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Lesson Learned/Upgrades Implemented

Evaluation Plan is deficient in scope as does not adequately
capture the effort of program staff and participants.

New Evaluation Plan:
• Based on Demonstrative Learning Objectives of each lesson.
• Student demonstrate learning objectives after each lesson.
• Response rated on 4 pt. rubric scale.
• Unique Identifiers for each student

•Track progress as group and for individuals

• Same pre/post test as year 1.

• Two SFSU faculty will rate poster (output) on same 4 pt. rubric scale.



Project Watershed

SF-ROCKS
Reaching Out to Communities and Kids with Science in San Francisco

Acknowledgments

Bay Watershed Education Training (B-WET) Program
(NA06NOS4290174CFDA11.429) of the National Oceanic and
Atmospheric Administration

Lisa White

James Kirwin, Matt Bissell

Scott Taylor, SF Public Utilities Commission

Kristen Ward, Crissy Field, GGNRA


